Introduction
In 1947, the World Health Organization expanded the definition of health to include not only the absence of disease but also a complete state of physical, mental, and social well-being [1] - [3] . So it is important to know and assess the impact of disease on patient's health, society and on biomedical, physiological and socioeconomic outcomes. Quality of Life (QOL) has now attained important status in clinical patient management. The importance of impact of healthcare interventions on patient's everyday life is increasingly recognized rather than on patient's health alone [4] .
The Short Form-36 (SF-36) health survey is a generic health status measurement consisting of 36 items in eight domains, which has demonstrated good reliability and validity in chronic disease populations, including patients with chronic liver diseases [5] - [8] .
Viral liver diseases are common endemic diseases in Egypt. Both chronic liver diseases with or without cirrhosis are complications of viral liver diseases. Among patients with chronic liver disease, impairment in QOL has been reported [5] - [11] . Studies of chronic liver disease have consistently shown that QOL is significantly poorer in both cirrhotic and non-cirrhotic patients than healthy controls [12] .
Hepatocellular carcinoma (HCC) is the most common primary liver cancer. It is the 5th most common cancer worldwide and the 3rd leading cause of cancer-related deaths [13] [14] and one of the major sequelae of chronic liver diseases. It is now increasing worldwide [15] [16] and the QOL of patients with HCC is an area of interest [17] - [19] .
Given the time course of the disease and the burden of treatment, there are increasing concerns about healthrelated quality of life (HRQOL) associated with liver diseases and HCC [20] ; therefore the aim of this study is to assess the impact of post hepatitis C virus chronic liver disease and HCC on quality of life of hospitalized elderly patients.
Patients and Methods

Ethics
This study had the approval of the ethics committee of the Ain Shams Faculty of Medicine. All subjects consented to participate in the study.
Study Design
Case control study.
Patient Selection
Ninety elderly patients were recruited from the in-patient ward, of the Geriatric Department, Ain Shams University Hospital, and they were divided into three groups: Group 1: Thirty elderly patients free of hepatic diseases, they were considered as the control group (Cn). Group 2: Thirty elderly patients with diagnosis of post hepatitis C virus chronic liver disease (CLD). The diagnosis of chronic viral hepatitis C was based on a positive hepatitis C antibody (ELISA II analysis), with or without HCV RNA as detected by polymerase chain reaction [21] . No antiviral treatment was received.
Group 3: Thirty elderly patients with diagnosis of HCC on top of post hepatitis C virus chronic liver disease, according to the American Association for the Study of Liver Disease criteria [22] were informed of the diagnosis. None of the patients were actively receiving treatments for the CLD or HCC.
Patients with active bleeding, bacterial infection, or other acute events were studied after the complete resolution of the intervening complication. Patients with overt encephalopathy were excluded to prevent incorrect fill-ing of questionnaires. Patients with significant uncontrolled disorders, such as non-hepatic organ failure and depression, which can affect quality of life, were also excluded.
Data Collection
At admission, each patient gave informed consent and then extensive demographic and clinical data were also collected at this time. Patients' baseline characteristics, including age, gender, and marital statuses were collected. Laboratory data including alanine and aspartate aminotransferases, total bilirubin and serum albumin were collected.
QOL Survey
Short Form-36 health survey (SF-36) is composed of 36 questions, each of which was categorized into one of the eight domains: physical functioning (PF), bodily pain (P), role limitations due to physical health problems (RLPH), role limitations due to personal or emotional problems (RLEP), emotional well-being (EW), social functioning (SF), energy/fatigue (EF), and general health perceptions (GH). It also includes a single item that provides an indication of perceived change in health. These 36 items, presented here, are identical to the MOS SF-36 described before [23] . They were adapted from longer instruments completed by patients participating in the Medical Outcomes Study (MOS), an observational study of variation in physician practice styles and patient outcomes in different systems of health care delivery [24] [25] .
Participants completed the self-administered QOL questionnaire: Short Form36 (SF-36 v2 Arabic version), a widely used and validated generic HRQOL questionnaire. We used the Arabic version of SF-36, which was translated by Al Abdulmohsin [26] whose results provide support for the reliability and equivalence of both the Arabic and English versions. This Arabic version is referred to as RAND 36-item health survey 1.0. The SF-36 was administered by self-administration or face-to-face interviews (for illiterate persons or those with other difficulties).
Generic measures provide comparisons between general populations and patients with chronic conditions, whereas disease-specific measures assess disease-specific symptoms and can capture patients' experiences throughout the course of a disease and its treatment [27] . The Short Form-36 Questionnaire (SF-36) is one tool commonly used as a generic measure to assess HRQOL.
Statistical Methods
The collected data were coded, tabulated, and statistically analyzed using IBM SPSS statistics (Statistical Package for Social Sciences) software version 22.0, IBM Corp., Chicago, USA, 2013. Descriptive statistics were done for quantitative data as mean ± SD (standard deviation) and minimum & maximum of the range for quantitative parametric data, while it was done for qualitative data as number and percentage. Inferential analyses were done for quantitative variables using independent t-test in cases of two independent groups with parametric data. In qualitative data, inferential analyses for independent variables were done using Chi square test for differences between proportions. The level of significance is taken at P value < 0.05 is significant, otherwise is non-significant.
Results
Demographic Data
The characteristics of the study population are summarized ( Table 1 ). The study groups were matched for age and sex. The population consisted of 51 (56%) males and 39 (44%) females, and the age of patients ranged from 60 to 90 years old (median 65). Mean duration of CLD was 12 ± 7.5 years (mean ± SD; range, 5 -20years), while mean duration of HCC was 13.1 ± 11.9 months (mean ± SD; range, 3 -36 months). Co-morbidities like hypertension (HTN), ischemic heart disease (ISHD), old stroke and chronic obstructive pulmonary disease (COPD) were significantly prevalent in both CLD and HCC groups.
QoL Domains
As regard comparison between study groups regarding QOL domains shows that all QOL domains were highest among control group, followed by HCC group and least among CLD group. The differences were statistically significant in most subscales and total score (Table 2 and Figure 1 ). 
# P-value of independent t-test; ^P -value of chi square test; P Cn/CLD: P-value for the comparison between control and CLD groups; P Cn/HCC: P-value for the comparison between control and HCC groups; P CLD/HCC: P-value for the comparison between CLD and HCC groups. # P-value of independent t-test; * Significant; P Cn/CLD: P-value for the comparison between control and CLD groups; P Cn/HCC: P-value for the comparison between control and HCC groups; P CLD/HCC: P-value for the comparison between CLD and HCC groups.
There were significant positive correlation between age and EW domain among CLD group. There were significant positive correlation between serum albumin and PF, EF, SF domains and total score (Table 3 and Figure 2 ).
Discussion
QOL analysis is now an integral outcome measure in many diseases including CLD and HCC. As awareness grows of the QOL decrement from CLD and HCC, and their clinical consequences, investigators have become progressively interested in measuring QOL in clinical trials. This acknowledgment that the burden of hepatic diseases extends beyond its economic impact coincides with recommendations by the National Institutes of Health to conduct studies that measure not only traditional biological outcomes in HCV (i.e., HCV RNA, liver enzyme levels, liver histology), but also patient-oriented outcomes [28] . Our study showed that all QOL domains were statistically significant lower among CLD group versus control group in all eight scales and summary scores. Our results coincides with 3 studies that compared HRQOL in HCV-seropositive patients versus healthy controls without HCV, revealing that the largest impact of HCV was in the role-physical scale (RLEF), followed by the role-emotional scale (RLEP) and the general health scale (GH) [29] - [31] .
More studies reported that CLD patients' HRQOL was worse than non-CLD patients, with CLD patients showing significantly lower SF-36 scores in six domains, especially in the VT (EF = energy/fatigue), GH (general health), and RLEP ( role limitation due to emotional problems) scales [32] - [34] .
While only one study by Schwarzinger et al. 2004 revealed that the HRQOL of untreated CLD patients resembles the general population and this result may be because it was done among a population whose serological status is unknown to patients (they have HCV chronic infection as defined by positive tests for anti-HCV antibody and HCV-RNA but lack of knowledge of their serological status may have improved their HRQOL) [35] .
Our study revealed that all QOL domains were statistically significant lower among HCC group versus control group in all eight scales and summary scores. Our results coincide with Kondo et al. (2007) , Steel et al. (2007) and Lee et al. (2007) . They found that patients with HCC had lower HRQOL than the general population, especially in physical [36] - [38] , psychological [36] [37] and functional well-being [36] [37] .
In contrast, some studies reported better scores in social/family well-being [37] and the environment subscale [38] . The difference here is mainly because they used different measures to assess Health-Related Quality of Life. Steel [39] conducted a review of literature on all the studies published in the last 13 years assessing QOL in patients with HCC as a primary or secondary end point. He identified three studies assessing HRQOL in HCC using the generic questionnaire SF-36. The three studies used HRQOL as primary endpoint and These QOL indicators are significantly impaired in HCC patients [17] [36] [40] . Two of the three studies were post-surgery or post-liver directed therapy [36] [40] .
In this study, all QOL domains were lower among CLD group versus HCC group in all eight scales and summary scores. The differences were statistically significant in PF = physical functioning, EF = energy/fatigue or vitality, SF = social functioning and GH = general health but not in subscales of RLPH = role limitation due to physical health, RLEP = role limitation due to emotional problems, EW = emotional well-being and P = Bodily Pain. Our results agree with Casanovas et al. (2010) [41] who found that HCV (without CLD) was associated with worse HRQOL on most of the LDQOL disease-specific dimensions than HCC. Although these differences were only statistically significant on four dimensions (symptoms, effects of liver disease, concentration, and sleep), we are nevertheless in line with this results.
One study found no difference [36] . Kondo and his colleagues 2007 assessed 97 patients with HCC who had been treated successfully with percutaneous ablation therapy, and 97 patients with CLD without HCC matched for age and sex, using the Japanese version of Short-Form 36. He found that HRQOL was lower in both groups than in the general population. Patients with HCC and patients in the control group showed similar scores. By multivariate analysis, liver function, especially serum albumin, strongly predicted health-related quality of life, and concluded that impaired health-related quality of life was not associated with the presence of HCC but dependent on the level of liver function. He did not specify the cause of CLD status in his sample.
We should state also that some other studies disagree with us like Bianchi et al. (2003) who found that when HCC patients on top of cirrhosis were compared with matched cirrhotics. Patients with HCC had worse physical well-being and overall HRQOL than patients with CLD, mainly in terms of P = Bodily Pain, RLPH = Role Limitation-Physical, and PF = the Physical Component Summary of Short Form-36, as well as Pain of Nottingham Health Profile [17] . Our HCC patients were with compensated cirrhosis which explains better scores on HRQOL. Also Steel et al. (2007) who found that people diagnosed with HCC, prior to treatment, had a poorer overall HRQOL when compared to those persons with CLD and the general population. They used a different scale A sociodemographic questionnaire and the Functional Assessment of Cancer Therapy-Hepatobiliary (FACT-Hep) which is a disease specific questionnaire [37] .
Despite the many studies that have shown a reduced HRQOL in hepatology, relatively few studies have investigated which factors influence liver patients' HRQOL. That is a problem when we want to move from just measuring HRQOL towards treatments that improve HRQOL. Traditional markers of liver disease severity include histological activity (e.g., Knodell scores), biochemical activity (e.g., ALT levels), and clinical activity (e.g., Child's class, MELD score).
In the present study, we included biochemical activity. We tried to find out if liver functions affected HRQOL. Transaminases and bilirubin have no relation to individual and sum score of SF36 while albumin has a significant relationship with two subscores (EF, SF) and with the sum score also (P value < 0.05). These findings were supported by other colleagues, [36] [42] who found that patients with higher albumin had better HRQOL. Ueno et al. (2002) [43] found that lower serum transaminases levels had better HRQOL but Spiegel et al. (2005) did not find such relation [11] .
As regard gender effect, it was minor in diseases groups (HCC/CLD), only males had significantly higher PF among HCC group. As regard age and its effect on HRQOL, there were significant positive correlation between age and EW domain among CLD group. We agreed with Spiegel et al. (2005) , who found that age and sex do not seem to play a role in HRQOL changes [11] .
The study had some limitations. Firstly, assessment of QOL in cancer patients was optimally performed with a combination of a generic questionnaire and a disease-specific questionnaire to ensure that common problems were uniformly detected and reported as well as specific issues related to disease site and treatment. A disadvantage was that generic instruments were not designed to identify disease-specific domains that might be important to establish clinical changes [44] . It should also be noted that at least some of the impact on HRQOL was likely to be due to the underlying cirrhosis rather than the tumor itself, which tended to be asymptomatic. The questionnaire was administered by interview and the results might differ if the questionnaire was self-administered. A limitation of the study was the small sample size, as we only recruited 60 age-and gender-matched CLD patients without antiviral therapy as an additional control group. Finally, we were not able to examine the instrument's sensitivity to change as these are results from a cross-sectional study.
Conclusion and Recommendation
HRQOL questionnaires potentially play a significant role in bringing the patient's voice to evidence based health care. Our study showed a decrease in the QOL of Egyptian CLD patients and HCC patients compared with Egyptian population norms. The results showed that CLD were more affected than HCC patients. This had a particularly serious negative impact on their life. The findings indicate a need for updated counseling and educational materials designed to provide adequate information and consistent healthcare service to this patient setting. When communication with the physician encompasses both physical and psychosocial issues, patients have better treatment compliance, are more satisfied with the consultation and report less symptoms. Active assessment and timely healthcare interventions could improve the standard management plans as well as patient's quality of life. Enhanced awareness and understanding of patients' needs will ensure better healthcare for CLD and HCC patients in Egypt.
